Background: Studies from different time periods have shown that consumption of vegetables is more common in higher socioeconomic groups and among women. However, there are only few studies of changes of socioeconomic differences in vegetable consumption over time. Our aim was to determine whether socioeconomic differences, measured by educational level and household income, in daily vegetable consumption have increased, decreased or been stable over the last two decades among Finnish men and women. Methods: Data on daily consumption of fresh vegetables were derived from repeated annual cross-sectional surveys performed among representative samples of Finnish working aged (15-64 years) population. Data from the years 1979-2002 were linked with data on education and household income from Statistics Finland. Those under 25 years and all students were excluded, giving a total of 69 383 respondents. The main analyses were conducted with logistic regression. Results: Daily consumption of fresh vegetables became overall more prevalent during the study period. Daily consumption of fresh vegetables was more common among those with higher education and higher income during the whole study period. Both educational level and household income differences in daily vegetable consumption slightly narrowed since 1979 among men and women. Conclusions: Women with high socioeconomic position have been initial trend setters, but the prevalence of daily consumers of vegetables in these groups has not increased since the early 1990s. The prevalence of daily consumption of fresh vegetables has increased more in lower educational and income groups during the 1980s and 1990s along with narrowing socioeconomic differences.
Introduction
Many national health programmes aim to improve population health and to reduce health inequalities. Health inequalities, however, exist in all countries studied in Europe and large relative inequalities have been found especially in the Nordic countries, including Finland, and in the Netherlands (Mackenbach et al., 1997) . Diet is a contributor to inequality in health. Socioeconomic differences in the intake of micronutrients and antioxidants are likely to influence health inequalities, especially in cardiovascular diseases (Davey Smith and Brunner, 1997; James et al., 1997) . In the Nordic countries, cardiovascular diseases are the main contributors to inequalities in mortality (Mackenbach et al., 1997) . Therefore, it is important to explore socioeconomic differences in diet and especially in consumption of vegetables (Agudo et al., 2002a, b) , which are one of the main sources of antioxidants.
Socioeconomic differences in vegetable consumption have been found in several Western countries (Shimakawa et al., 1994; Irala-Estevez et al., 2000; Roos et al., 2001; Giskes et al., 2002; Agudo et al., 2002b) . Those individuals with higher socioeconomic position more often eat vegetables. Consumption of vegetables is higher in southern European countries than in Finland and other Nordic countries. However, socioeconomic differences are larger in Finland and in Nordic countries (Roos et al., 2001; Agudo et al., 2002a, b) .
In previous studies on socioeconomic differences in vegetable consumption, various indicators of socioeconomic position have been used, including education, occupation, income and employment. Education has been a common indicator. Education is easy to measure and, once the maximum level has been reached, is the most stabile measure of socioeconomic status; the role of occupation and income varies more according to employment status (see for example, Krieger et al., 1997) . Relatively few studies have included income because of the lack of valid income data (Galobardes et al., 2001) . Non-response to questions on self-reported income is often high or income is poorly reported (Krieger et al., 1997) . Self-reported income is a problematic variable, while register-based information on income is more valid.
Education, occupation and income are distinct socioeconomic constructs and may influence dietary behaviours in different ways (Krieger et al., 1997; Galobardes et al., 2001; Turrell et al., 2003) . In the literature on socioeconomic determinants of food habits, education and income are discussed more often than other socioeconomic factors. Those with higher educational levels are more health conscious (Shimakawa et al., 1994) , have greater nutrition knowledge, are more aware of dietary recommendations (Margetts et al., 1997; Wardle et al., 2000) , may more easily understand the advantages of a healthy lifestyle (Karisto et al., 1993) , and have generally healthier lifestyles, considering factors such as physical activity, smoking and alcohol consumption (Liberatos et al., 1988; Smith and Baghurst, 1992; Galobardes et al., 2001) . Income may influence dietary habits in another way, although it is also correlated with educational level. Those with less available money may have limited resources and possibilities to buy healthy food (Davey Smith and Brunner, 1997; Kirkpatrick and Tarasuk, 2003) . Consumers with low income may select fats and sweets because they provide dietary energy at the lowest possible cost (Drewnowski et al., 2004; Andrieu et al., 2006) . According to people with lower incomes, a barrier against vegetable consumption is the higher cost of foods perceived to be healthy (Dittus and Hillers, 1995; Wandel, 1995; Giskes et al., 2002) . In Britain, studies have shown that those with lower incomes have restricted ability to buy vegetables but may also have limited access to healthy foods because they have to use discount stores or corner shops with few fresh products and high prices (James et al., 1997; Dowler, 2001) .
Inequalities in health are dynamic and, therefore, there is also a need for a historical perspective on inequalities in health and health behaviours (Mackenbach et al., 1997; Galobardes et al., 2001) . A historical perspective is also important because educational and income levels have increased markedly during the last decades. This might also have an effect on socioeconomic differences in food behaviour.
In terms of mortality, health inequalities in Finland have increased. Socioeconomic differences in smoking are in line with those of mortality: socioeconomic differences in smoking have increased as mortality has increased (Lahelma et al., 1997; Helakorpi et al., 2005) . On the other hand, there is evidence that alcohol and food consumption do not follow similar socioeconomic patterns. To understand the contribution of health behaviours to socioeconomic inequalities in health, it is important to analyse whether socioeconomic differences in individual domains of health behaviours are in line with those of mortality and morbidity.
A few studies have analysed trends in food habits and vegetable consumption over time by socioeconomic position (Prattala et al., 1992; Popkin et al., 1996; Dowler, 2001 ) and have found either stable or increasing socioeconomic differences in vegetable consumption (Osler, 1993; Popkin et al., 1996; Perrin et al., 2002; Hulshof et al., 2003) . The objective of this study was to find out whether socioeconomic differences, measured by educational level and household income, in daily fresh vegetable consumption have changed over the last two decades among working aged men and women in Finland. An additional aim was to analyse whether education and income had independent associations with the daily consumption of vegetables during 1979-82 and twenty years later, during1998-2002.
Materials and methods
Nationwide data were derived from the health behaviour and health among the Finnish adult population, by a crosssectional survey conducted by the National Public Health Institute (Helakorpi et al., 2005) . The repeated cross-sectional surveys are conducted annually by mail. The target population is the permanent residents of Finland aged 15-64 years. Each year, a random sample of 5000 persons is drawn from the population register. For non-respondents, two reminders (three reminders since 1999) were sent in the following 2 months. The average, albeit declining, response rate over the 1978-2002 period was 70% among men and 80% among women (Helakorpi et al., 2004) . The response rate declined over the past 25 years for both men and women in all age groups (Tolonen et al., 2006) . The decline has been faster among men than women, and also faster in younger age groups than older ones. Disparities in the response rate of men and women in different educational groups have increased over the years. Among men and women with a low level of education, the decline was faster than for other educational levels.
The data set of this study consists of 25-to 64-year-old respondents, because educational level can be considered relatively stable only after 25 years of age. In Finland, many students are between 20 and 25 years of age. It is also quite common that students are over 25 years of age. We wanted to analyse those who have finished their education and therefore excluded all students (n ¼ 1907). As a result, the final data set comprised 69 383 respondents, 33 302 men and 36 081 women (Table 1) .
the following five study periods: 1979-1982, 1983-1987, 1988-1992, 1993-1997 and 1998-2002 . The data were pooled into study periods to have more statistical power.
Register-based data on educational level and household income The socioeconomic data were obtained from population registers at Statistics Finland. This made it possible to obtain valid data on both educational level and on household income as well as household structure for all participants during the study period. The register of educational level is based on the revised Finnish Standard Classification of Education 1997, which, as far as possible, follows the principles and categories of Unesco's revised International Standard Classification of Education 1997 (ISCED 1997) . Its levels of education reflect the Finnish educational system. Some redefinition has been made in the Finnish classification with respect to the contents of the levels of education to better bring them in line with the ISCED 1997 levels. Incomes are registered on the basis of reports given by employers.
The linkage of data from Statistics Finland and from the 'Health Behaviour Surveys among the Finnish adult population' was done by personal identification codes, which are assigned to all persons living permanently in Finland. The survey data for 1985 could not be linked to the register data because personal identification codes were not available for this data set and was therefore excluded. Survey data collected in 1979-1983 were linked with register data from 1980, survey data from 1984 and 1986 with register data from 1985, survey data from 1987 to 2000 with register data from the same year as the survey data were collected and survey data from 2001 to 2002 with register data from 2000.
Educational level was divided into four categories: lowest, second lowest, second highest and highest. The lowest level included those with only primary school or unknown education. Statistics Finland classifies all without a known educational level into the lowest educational level group. We were therefore unable to distinguish those with missing values from those with the lowest educational level. The second lowest level included those with upper secondary level education (11-12 years of education). The second highest level included the lowest level of tertiary education (13-14 years of education). The highest level included those with lower university or higher educational levels.
Household income was defined as the total household income per year adjusted for consumption unit using the OECD equivalence scale, where the first adult in the household was weighted as 1.0, other adults as 0.7 and children under 18 years old as 0.5 (OECD, 1982) . Household income per consumption unit was then divided into household income quintiles for every survey year. 100 (7499) 100 (5878) 100 (7128) 100 (6463) 100 (6334) 100 (33 302) Women 1979-1982 1983-1987 1988-1992 1993-1997 1998-2002 1979-2002 Age during the last week either as such or in a salad?' The response alternatives were 'not at all', 'once or twice', 'on 3-5 days', 'on 6-7 days'. From 1998 to 1999, vegetable consumption was measured as a part of a food frequency questionnaire with the following question 'How often did you eat the following food items during the last week?' The response alternatives were similar to those above. Since 2000, 'fresh vegetables' was replaced by 'fresh vegetables/ roots' in the food frequency questionnaire. Those who reported that they ate vegetables on 6-7 days during the previous week were classified as daily consumers of vegetables.
Characteristics of the data Data from the different study periods are described in Table 1 . The age distribution was quite similar over the years. In the years 1979-1982, more than half of the respondents belonged to the lowest educational level, whereas in the last period, 1998-2002, their proportion had decreased to less than a third. Household income quintiles were divided annually into quintiles and therefore did not vary between study periods.
Statistical methods
All analyses were carried out with SPSS version 13.0. Men and women were analysed separately. Age standardized prevalence rates by educational level and household income during the different study periods were calculated by the direct method within 10-year age groups. Age standardization facilitates comparison of groups of differing age composition. Simple (direct) age standardization was done by (1) distributing the study population into four different age groups, (2) calculating prevalence within each of them and (3) taking a weighted mean of the prevalence using a 'standard' weighting, measured by using the total study population as a standard population. The result is that rates are re-calculated as if they had arisen from populations with the same 'standard' age composition. Logistic regression analysis was used to examine relative differences in daily vegetable consumption between education and income groups adjusting for age. The results are presented as odds ratios (OR) and their 95% confidence intervals, where the lowest education or income group served as the reference category and given the value 1.00. Logistic regression analyses were also carried out separately for the different study periods stratified by gender. To determine whether socioeconomic differences in daily vegetable consumption had changed during the study period, interactions between the socioeconomic indicator and study period were tested in models including the total sample stratified by gender.
Trends in daily vegetable consumption were explored within educational level and household income groups by a time-trend index. This was performed by including the study period as a continuous variable in logistic regression analyses within education and income groups. The time-trend indices for different socioeconomic groups will show changes in OR in daily vegetable consumption when moving from one study period to the next.
Logistic regression models simultaneously including educational level and household income were also applied in the first study period, 1979-1982 , and for the last study period, 1998-2002 , to examine whether their independent association with daily vegetable consumption remained between the two time periods.
Results

Trends in daily vegetable consumption by gender
The proportion of daily consumers of vegetables increased from 1979 to 2002 (Figure 1 ). Daily consumers of vegetables were more common among women and the absolute difference between men and women seems to have increased during the study period. These trends are also confirmed by the total time-trend index among men and women shown in Tables 2 and 3 .
Trends in daily vegetable consumption by educational level Daily consumption of vegetables was more common among those with higher educational level compared to those with lower educational level during all studied periods among both men and women (Figure 2a and b) . The increase in the prevalence of daily consumption of vegetables was larger in the lowest educational group compared to the two highest educational groups. Logistic regression models showed that the relative differences between educational groups have decreased over the years ( Table 2 ). The decrease occurred mainly in the study period 1998-2002. The time-trend indices confirmed that the increase in the prevalence of daily consumption of vegetables was larger in the lowest educational level group compared to the highest educational level group among both men and women ( Table 2 ). The interaction term (Po0.001 for both men and women) confirmed that relative differences by educational level have changed during the periods studied.
Trends in daily vegetable consumption by household income Daily consumption of vegetables was more common among highest income groups compared to lowest income groups during the periods studied (Figure 3a and b) . Changes in Trends of socioeconomic differences E Roos et al differences in daily consumption of vegetables by household income resemble those by educational level, and the increase in the prevalence of daily consumption of vegetables was larger in the lowest income group compared to the highest income groups. Logistic regression models showed that relative differences by household income have decreased mainly in the years 1998-2002 (Table 3 ). The time-trend indices showed that the increase in the prevalence of daily consumption of vegetables was larger in the lowest household income quintile compared to the highest household income quintile (Table 3 ). The interaction term (P ¼ 0.006 for men and o0.001 for women) confirmed that relative differences by household income have changed during the periods studied.
Independent effect of educational level and household income in 1979-1982 and in 1998-2002 on daily vegetable consumption
The associations were attenuated when both educational level and household income were simultaneously adjusted for each other. The attenuation was somewhat smaller in educational level than in household income in 1998-2002. 
Trends of socioeconomic differences E Roos et al
However, both educational level and household income remained independently associated with daily consumption of vegetables both in 1979-1982 and in 1998-2002 (Table 4) . The OR for the highest educational level group among men and women were higher than for the highest household income group, but because the scales are different these OR are not comparable.
Discussion
This study determined whether socioeconomic differences, measured by educational level and household income, in fresh daily vegetable consumption have changed over the last two decades in Finland. The results showed that daily consumption of vegetables increased between the years 1979 and 2002 among both men and women. Daily consumption of vegetables was consistently more common among those with higher education and higher household income over time. Both educational and household income differences in daily vegetable consumption narrowed over time among men and women. This decrease in socioeconomic differences occurred mainly during the period 1998-2002. There are several strengths in this study. Both educational level and household income were based on register data from Statistics Finland. By linking survey data with register data we could avoid problems with validity of income data and non-response. We could also adjust for household structure, which is very important when household income is used. Another strength of our study is the possibility to use very long time series of daily vegetable consumption in a representative adult population.
There were also limitations to this study. The response rate changed during the periods studied (Tolonen et al., 2006) . This might have had an effect on the trends of daily vegetable consumption. Our results, however, show a similar increase in vegetable consumption as can be found in the Finnish Balance Sheet for Food Commodities, which shows data on consumption trends in Finland (http://matilda. mmm.fi) and in other dietary surveys in Finland (for example, the National FINRISK Study). The response rate declined faster in groups with lowest educational level in our data (Tolonen et al., 2006) . The declining response rate and change in the non-respondents' characteristics may increase the bias of the trend estimates. According to the data, educational level has increased during the study periods. This is mainly a consequence of true changes, as education has changed extremely rapidly in Finland. However, a minor part of the change might be a consequence of changes in non-responding.
Previous studies on socioeconomic differences in vegetable consumption have used different dietary assessment methods, such as food records (Roos et al., 1996; Lynch et al., 1997; Groth et al., 2001; Hulshof et al., 2003) , 24 h recalls (Popkin et al., 1996; Lallukka et al., 2001; Giskes et al., 2002; Agudo et al., 2002a) and food frequency questionnaires including varying number of items (Prattala et al., 1992; Smith and Baghurst, 1992; Osler, 1993; Shimakawa et al., 1994; Hjartaker and Lund, 1998; Fraser et al., 2000; Mishra et al., 2002; Perrin et al., 2002; Dynesen et al., 2003) . Our data included answers to one frequency question on consumption of fresh vegetables. A Danish study has shown that simple food frequency questions can adequately describe socio-demographic differences in dietary habits (Dynesen 1979-1982 1983-1987 1988-1992 1993-1997 1998-2002 Adjusted for study period. Odds ratios in bold: 95% confidence intervals are not including the value 1.00. , 2003) . The repeated cross-sectional surveys we used in this study have only used fresh vegetables consumption frequency as an indicator of vegetable consumption. A greater part of vegetables in Finland are consumed raw (National Public Health Institute, 1998). In a Finnish context, this is a good indicator of the vegetable consumption.
Trends of socioeconomic differences
The wording of the question in the food frequency questionnaires was changed in 1998 and in 2000. It is possible that this could have affected the results of our study. We also checked the annual changes in daily consumption and differences by income and educational level during the period when the dietary assessment methods/instruments had changed (data not shown). The increasing trend in daily consumption continued in 1998 when fresh vegetable consumption was for the first time measured as a part of a food frequency questionnaire. After 1998, however, the increasing trend partly levelled off. The consumption continued its slight decrease in 2000, when fresh vegetables had been replaced by 'fresh vegetables/roots'. Usually adding more alternatives to a question increases the prevalence of daily consumption of food items; in this case, adding 'roots' should have caused an increase in vegetable consumption. Both in 1998 and 2000, a trend begun 2-3 years earlier continued in most of the socioeconomic subgroups. During the period 1998-2002, socioeconomic differences decreased, but gender differences increased. This result, of different patterns for socioeconomic status and gender, might suggest 1979 -1982 1983 -1987 1988 1993 Year 1979 -1982 1983 -1987 1988 1993 Trends of socioeconomic differences E Roos et al that the decreasing differences by socioeconomic status are not caused by the change in method.
In line with previous studies in Europe and the Nordic countries (Osler, 1993; Roos et al., 1996; Lynch et al., 1997; Hjartaker and Lund, 1998; Irala-Estevez et al., 2000; Lallukka et al., 2001; Roos et al., 2001; Perrin et al., 2002; Agudo et al., 2002a; Dynesen et al., 2003) , we found clear differences in daily vegetable consumption by educational level and household income during all periods studied. We found that socioeconomic differences in daily consumption of vegetables decreased between the years 1979 and 2002 and this decrease mainly occurred after 1998. None of the previous studies on socioeconomic differences in vegetable consumption (Osler, 1993; Popkin et al., 1996; Perrin et al., 2002; Hulshof et al., 2003) had detected decreasing differences in vegetable consumption. Socioeconomic differences in dietary intake and 10-year trends over time were explored in the Netherlands. From 1987/88 to 1997/98, vegetable consumption decreased in the adult population. Among men, the decrease was greater in lower socioeconomic groups. Among women, the decrease was greater in the second lowest socioeconomic group (Hulshof et al., 2003) . A Danish study showed that during a 5-year period in the 1980s, daily intake of vegetables increased among women in all groups but 1979 -1982 1983 -1987 1988 1993 Year 1979 -1982 1983 -1987 1988 1993 Trends of socioeconomic differences E Roos et al mostly in the highest socioeconomic group. Among men, daily intake of vegetables increased but socioeconomic differences remained (Osler, 1993) . A study in the United States, which compared dietary trends from 1965 to 1991 among black and white subjects of varying socioeconomic status, showed that the mean number of servings of vegetables mainly remained constant over time, but decreased somewhat in whites and blacks of low socioeconomic status (Popkin et al., 1996) . A French study showed that vegetable intake was highly associated with educational level over a 10-year period between 1985-1987 and 1995-1997 . The vegetable consumption varied only a little over time and the differences by educational level remained stable (Perrin et al., 2002) . Our study cannot answer why our results differ from trends in socioeconomic differences found in other Western countries. Decreased socioeconomic differences have also previously been reported in Finland from 1979 to 1990 in healthy dietary habits, measured by a summary index, including the use of butter, high-fat milk, coffee, sugar and vegetables (Prattala et al., 1992 ). An explanation for decreased socioeconomic differences may be that men and women with the highest socioeconomic position have reached a saturation point in the shift towards a healthier diet, whereas those in lower socioeconomic positions followed trends set by those in higher socioeconomic position. Educational level and household income among men and women had independent associations with daily vegetable consumption both in the beginning and in the end of the study period. The attenuation was somewhat smaller in educational level than in household income in 1998-2002, which may indicate that educational level has become a more important independent determinant than household income compared to the period 1979-1982. The independent associations were weaker than the binary associations (only age-adjusted). This is in accordance with a previous study in Finland showing that adjusting for education accounted for some of the income differences in frequent vegetable consumption (Laaksonen et al., 2003) . We were unable to compare the associations of vegetable consumption with educational level and household income because of different scales to rank them. Previous studies with analyses including several indicators of socioeconomic position have usually shown that education is the strongest socioeconomic determinant of food behaviour (Roos et al., 1996; Irala-Estevez et al., 2000; Groth et al., 2001) . These Table 4 Age-adjusted OR (and 95% CI) for daily consumption of vegetables by educational level and household income in 1979-1982 and in 1998-2002, among men and women 1979-1982 1979-1982 1998-2002 1998-2002 Trends of socioeconomic differences E Roos et al studies suggest that health consciousness and nutrition knowledge may be more important for vegetable consumption than material resources.
Conclusions
This study showed that during the last two decades, daily consumption of vegetables was more common among those with a higher educational level and a higher household income. Higher risk groups for not eating vegetables daily are those with a lower educational level or a lower household income, who should become the target of special interventions. A clear trend of increasing daily vegetable consumption has occurred in all socioeconomic groups during the last two decades in Finland. Women with high socioeconomic position have been the initial trend setters, but the prevalence of daily consumers of vegetables in these groups has not increased since the early 1990s. The prevalence of daily consumption of fresh vegetables has increased more in lower educational and income groups during the 1980s and 1990s along with narrowing socioeconomic differences. If this trend is maintained, socioeconomic differences in vegetable consumption will continue to decrease, which is in line with the objectives of the health policy programmes in the country (Ministry of Social and Health Affairs, 2001 ). However, the modest increase in the prevalence of daily vegetable consumption and even a decrease in the last period among those with the highest educational level may be a sign of the stagnation of the positive trend of increasing prevalence of daily vegetable consumption among the population. This stagnation may occur in the future also among those with lower educational levels. Large proportions of men and women in all socioeconomic groups do not consume vegetables daily. Therefore, it is still important that the whole population should be the target group in health promotion, but a special emphasis should also be on lowincome groups and groups with low educational levels.
